Mnenja in zaključki, objavljeni v prispevkih v tej publikaciji, ne odražajo nujno uradnih stališč Banke Slovenije ali njenih organov.
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I. Introduction
A sound and efficient financial sector is essential for macroeconomic stability and sustainable economic growth. All central and east European countries implemented far-reaching banking sector reform and restructuring programs since the beginning of transition to facilitate their transformation to market economies and for fulfilling the criteria for European Union (EU) accession. Properly functioning banking sectors had to be created from scratch, which meant that the agenda for reforms were broadly similar across these countries. Key common reforms included the establishment of two-tier banking systems, management of bad loans inherited from the past regime, restructuring and privatization of state-owned banks, entry of foreign banks, introduction of international accounting standards, and establishment of a new supervision regulatory framework. Since 1998, attention was directed toward harmonizing banking regulations with those prevailing in the European Union. However, the pace and degree of implementation of reforms differed from country to country and were dependent on a number of exogenous and endogenous factors. Thus the environments in which banks operated varied over time and across countries.
Numerous studies have examined the levels of efficiency of banking systems in transition countries both in terms of cross-sectional differences and time dynamics. They address policy as well as research methodology issues. An important objective is to assess the relative role of differential institutional and policy settings and bank characteristics. The studies also seek to shed light on how well the banking systems were poised to compete and survive in an integrated European financial landscape. 5 The focus of research on bank performance has shifted from the traditional approach of analyzing financial ratios to estimating efficiency through frontier techniques. Common criticisms of the financial ratios approach are that financial ratios are single factor measures of performance, and that they may be misleading indictors of efficiency because they do not control for product mix or input prices.
1 In contrast, frontier efficiency techniques have the advantage of transforming several input and output dimensions and multiple qualitative characteristics into single index, thus permitting ranking of decision-making units (Berger et al, 1993) .
The frontier techniques estimate an "efficient frontier" comprising of the best-practice firms and measure inefficiency as deviation from the frontier. The methods are distinguished on the basis of the procedures applied to estimate the frontier and the assumptions made, for example, in relation to the distribution of the inefficiency term. There is no consensus among researchers on the efficiency concept, functional form, and estimation technique that yield the most accurate efficiency measure. The choice of efficiency concept in banking efficiency studies have varied between technical efficiency, cost efficiency, and profit efficiency. In cross-country studies, a common frontier is estimated using a pooled dataset, and the frontier is made up of the bestperforming banks from all the countries in the sample. From this, the average (in)efficiency of the banking system of each country is computed and reported.
Policy issues and research issues that rely on cross-country evidence may be more convincingly addressed if the findings are robust across studies and across frontier techniques. It has been argued that efficiency levels estimated in cross-country studies are not comparable because of differences in country samples, estimation method, and measurement of variables (Berger and Humphrey, 1997; Berger, 2007) . But, there has been virtually no inquiry into how country 6 efficiency rankings are affected by these differences. If there is consistency between the empirical studies in the relative efficiency rankings of countries, findings of cross-country studies would be very much applicable in policy making. For transition countries, there has been no systematic comparison of country efficiency rankings across the various studies and between different techniques. Instead, most empirical studies highlight the differences in the estimated efficiency levels from those obtained in other studies. In this paper we review the results of various cross-country frontier efficiency studies involving transition countries and determine if there is consistency in the rankings of individual countries. We particularly focus on the relative rankings of banking systems of the eight countries in central and eastern Europe that joined the European Union in the first wave of accession in May 2004. 2 We do not attempt to provide comprehensive explanations for the variations in findings, as this would require performing controlled experiments applying the various methodologies and variables to a common data set-a task that is beyond the scope of this paper.
This paper also reviews the findings on another aspect of bank efficiency research that has received considerable attention; namely, the effect of ownership on efficiency. In almost all new EU member states, there was a push from the very early stages of transition to privatize banks, including to foreign owners, with the goal of improving efficiency. Lower cost efficiency is often attributed to widespread state ownership in the banking sector (OECD, 2009) In Section II, we summarize the conceptual, methodological and measurement issues of frontier efficiency studies, mainly to put the survey findings in the proper context. In Section III, we examine the cross-country results on country efficiency rankings. Section IV reviews the findings on the relationship between ownership and bank efficiency, and Section V concludes.
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II. Conceptual, methodological and measurement issues in frontier efficiency studies
These issues are well documented in the literature. Still, we sketch them out, drawing heavily on Berger (2007) and Berger and Mester (1997) , to put the findings in the literature in the appropriate context.
Two major techniques are frequently used in the literature to generate the efficiency frontier:
non-parametric and parametric. The non-parametric techniques typically focus on technological optimization, whereas parametric techniques involve economic optimization.
One of the most often used non-parametric techniques is the Data Envelope Analysis (DEA) approach to measure technical (in)efficiency -i.e., whether banks are using too many inputs or producing too few outputs. This technique uses linear programming methods to construct the efficient frontier from the observed input-output ratios as a piece-wise linear combination of the most efficient units. A major disadvantage of the DEA approach is that it does not allow for random fluctuations, and considers all deviations from the estimated frontier to be inefficiency.
The derived efficiency scores are, therefore, very sensitive to outliers and shocks. An additional problem is that, as this approach ignores prices, it cannot account for allocative efficiency or compare firms that tend to specialize in different inputs and outputs.
3
In parametric techniques, the composite error term is separated into inefficiency and random error components. The estimation methods differ in the way the inefficiency term is disentangled from the composite error term. The two most frequently used parametric techniques are the Stochastic Frontier Approach (SFA) and the Distribution Free Approach (DFA). In the SFA, the random error term is assumed to be two-sided (usually normally distributed), and the inefficiency 8 term is assumed to be one-sided (usually half-normally distributed). A main shortcoming of the SFA is deemed to be the necessity of prior distributional assumptions regarding the inefficiency component. In contrast, the DFA assumes that random error averages out to zero over time, while core inefficiency is stable over time. Main criticisms of the DFA approach are that the assumption of time invariant efficiency level is likely to become less tenable if the sample time span is long, and that in samples with relatively small time horizons the random error might not average out to zero, thereby causing bias to the inefficiency component. Additionally, the DFA approach does not allow an assessment of the evolution of efficiency over time, which is of interest in the case of transition countries. Parametric techniques are capable of incorporating technical, input allocative, and output efficiencies.
The banking literature typically employs three distinct economic efficiency concepts: cost, standard profit, and alternative profit efficiencies.
• Cost efficiency measures the performance of a banking firm relative to the best-practice banks that produce the same output bundle under the same exogenous conditions. It is derived from a cost function in which total costs depend on a vector of outputs, a vector of input prices, other bank parameters, random error and inefficiency. The inefficiency factor incorporates both allocative inefficiencies and technical inefficiencies.
• Standard profit efficiency measures how close a bank is to producing the maximum possible profit given a particular level of input prices and output prices, and other relevant variables. In addition to inefficiencies on the input side, profit efficiency also accounts for output inefficiencies by incorporating the revenue effects of producing 9 incorrect levels or mixes of outputs. Hence, the profit efficiency concept is considered superior to cost efficiency for evaluating the overall performance of the bank.
• Alternative profit efficiency, unlike standard profit efficiency, measures how close a bank comes to earning maximum profits given its output levels rather than its output prices.
The alternative profit function employs the same dependent variable as the standard profit function and the same exogenous variables as the cost function. The alternative profit function is considered more appropriate under situations where the banking sector is not competitive and banks have some power over prices they charge, if there are unmeasured differences in the quality of banking services, or when output prices are not accurately measured.
Estimation of the efficiency frontier requires making a prior assumption about the functional form of the cost and profit functions. A majority of studies employ the multiproduct translog functional form, which is a local approximation method. However, an increasing number of studies have employed the Fourier-flexible functional form, which augments the translog function by including Fourier trigonometric terms. Advantages of the Fourier-flexible functional form are that it is a global approximation method, and is able to represent the relationship among variables when the true functional form is unknown.
Three competing approaches are used in the literature to define bank inputs and outputs. An important differentiation between them involves the treatment of deposits, which have both input and output characteristics. The intermediation approach views banks as creating output (defined as loans and investments) using their liabilities, labor, and capital. It considers deposits as inputs, and thus treats interest expenses as a component of total costs, together with labor and capital 10 expenses. The production approach views deposits as output. In the modified production approach, proposed by Berger and Humphrey (1992) , deposits are specified as both inputs and outputs of banks in the cost/profit functions.
The ultimate goal of efficiency research is to identify the effects of managements' ability from the effects of the operational environment on banks' operation. The literature has tackled this issue in two alternative ways. Many studies follow a two-stage procedure: (in)efficiency scores of individual banks are estimated in the first stage using one of the frontier techniques, and then the estimated efficiency is regressed in the second step on a set of potential correlates of efficiency such as bank, market, regulatory, and geographic characteristics. The econometrics aspects of this procedure have shortcomings. Bias arises because although the dependent variable in the second stage regression is estimated efficiency, the standard error of this estimate is not accounted for in the regression. To avoid the anomalies of the two-stage procedure, some studies follow a one-step procedure in which environmental factors are incorporated in the estimation of the common stochastic frontier. Hughes and Mester (1993) and Mester (1996) have emphasized the importance of taking into account differences in managers' risk preference when estimating the efficiency frontier. More risk-averse managers are likely to keep a higher level of equity than the cost-minimizing level.
Thus, if equity or a similar variable measuring risk preference is omitted as a variable in the estimation of the efficiency frontier, risk-averse banks who are behaving optimally may appear less efficient than risk-neutral or risk-taking banks.
Of course, the estimated efficiencies in the one-step and two-step procedures are likely to be different. Berger (2007) has argued that despite any controls for environmental differences or 11 methodological breakthroughs, one cannot eliminate the possibility that measured differences in efficiency levels are due to unmeasured environmental variations rather than actual efficiency differences.
III. Empirical findings on country efficiency rankings by measurement method
We review seventeen studies on frontier efficiency for transition countries that include the first wave of eight new European Union member states. From each of the studies we extracted the mean efficiency scores of the selected eight countries and calculated relative rankings within the selected group, and compared the rankings across studies in two different ways: estimating the rank correlation between the studies, and tallying the frequency distribution of the top and bottom efficiency rankings. The latter method is particularly useful in finding out if particular countries figured consistently in the top or the bottom rankings.
As table 1 shows, the parametric technique dominates the studies. Only four studies followed the data envelope analysis approach, and thirteen studies used the parametric technique. Twelve studies applied the stochastic frontier approach method and four studies reported results of the distribution free approach method, with three overlaps. All the parametric studies estimated cost efficiency and only five of them examined profit efficiency as well.
A. Technical efficiency: Data Envelope Analysis
The country coverage and sample period for the four DEA studies vary. Grigorian and Manole (2006) include 17 transition countries in their sample, while Kenjegalieva et al (2009) 
B. Cost efficiency: Stochastic Frontier Approach
The time and country coverage of the twelve studies that have estimated cost efficiency using the (Hollo and Nagy, 2006; Kasman and Yildirim, 2006; Rossi et al 2004; and Weill, 2007) report efficiency scores by year. Other studies report average efficiency scores by country for the entire sample period. Thus, cross-country comparisons of efficiency levels cannot be standardized for common time intervals.
As for country coverage, three studies (Kasman and Yildirim, 2006; Košak and Zajc 2006a; and Rossi et al, 2004) Studies that have estimated the cost efficiency frontier with and without controlling for countryspecific macroeconomic and banking environment factors are almost equally divided. Fries and Taci (2005) , Hollo and Nagy (2006), and Weill (2007) report efficiency scores generated by both the controlled and uncontrolled models. All these three studies found that when country-specific factors are included in the estimation of the efficiency frontier, the variation in average bank efficiency across countries diminishes and efficiency scores are higher. However, an interesting feature is that relative efficiency rankings of countries do not change much between the controlled and the uncontrolled models. 5 This suggests that a comparison of country efficiency rankings between studies that include country-specific factors and those that do not is not likely to be problematic.
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The country efficiency rankings obtained in the various studies are shown in table 3. These rankings are weakly correlated to one another. As table 4 shows, of the 66 possible bilateral comparisons, the rank-order correlations between only nine studies are positive and statistically significant, and in one case it is negative and statistically significant. This weak correlation could be owing to differences in samples (in terms of both size and time span) and definitions of the input and output variables. Though tempting, one should not necessarily conclude from this that the results obtained from different studies do not show any consistent pattern regarding countries with the most or least efficient banking systems. To shed light on this issue, we examine a frequency distribution of how often the efficiency score of a country was ranked among the top three and bottom two.
Two results stand out prominently in the frequency distribution of country rankings on cost efficiency (see Table 5 ). First, nine out of the twelve studies found the banking system of the Czech Republic to be the least cost efficient. This is in sharp contrast to the findings of DEA studies that the Czech banking sector was one of the most technically efficient. This suggests that Czech banks were particularly deficient in allocative efficiency (that is, they were misresponding to relative prices in choosing inputs and outputs). Rossi et al (2004) attribute the weak performance of Czech banks to problems with the quality of banks' portfolios. They note that the Czech banks recorded comparatively high loan loss reserves during much of 1995-2002.
The second consistent finding is that a majority of the studies found banks in Slovenia and Estonia to be among the top three most efficient in the region. The banking systems of Poland and Hungary were also ranked in the top three by one half of the studies. For the other countries in the region, there is no clear consensus. Rossi et al (2005) , Borovička (2007) , and 16 Mamatzakis et al (2008) draw particular attention to the finding on the relative high cost efficiency of Slovene banks despite the dominance of state-owned banks and comparatively low market share of foreign-owned institutions. They explain Slovenia's good performance by the significant institutional reforms in banking regulation and supervision, a relatively high branch density, and relatively restrained credit growth. 6 Rossi et al (2005) attribute Poland's performance in part to its relatively low levels of loan loss reserves, while Yildirim and Philippatos (2007) highlight the relatively well-developed nature of the Polish banking industry, in particular to the increased foreign participation with more efficient operating techniques.
However, Yildirim and Philippatos do not comment on their finding on Slovenia's high efficiency despite the relatively low share of foreign-owned banks.
Studies that include time effects in the estimation of the cost efficiency frontier generally found a positive and significant increase of efficiency over time for the overall sample of banks.
However, the evolution of bank efficiency is not homogenous across countries and the increase in efficiency for the overall sample is mostly driven by a few countries.
Weill (2007) 17 Rossi et al (2005) and Weill (2007) found that apart from the Czech Republic (as noted above), efficiency improved strongly also in Latvia and Hungary. Kasman and Yildirim (2006) , however, observed a downward trend in efficiency in Hungary. Unlike Weill, Mamatzakis et al (2008) found evidence of a small but significant convergence in cost efficiency across new EU member states, but they do not provide a country-level breakdown of the trend in efficiency scores. According to Weill, the evolution of interest rates through their impact on financial costs of banks partly explains the evolution of cost efficiency. The three countries in his study that experienced the strongest increase in efficiency were those with the highest decrease of interest rates.
C. Cost efficiency: Distribution Free Approach
Only four studies have used the DFA to estimate a cost efficiency frontier. These confirm the general findings of the SFA studies that Slovenia, Poland, Estonia and Hungary have the highest cost efficiency. Three of the studies (Hollo and Nagy, 2006; Weill, 2007; and Yildirim and Phillippatos, 2007) also employed the SFA, thus allowing us to compare the robustness of the country rankings across methodologies. All three find that cost efficiency scores obtained with DFA are lower than those estimated with SFA. This is a common result in the literature (Weill, 2003) . In addition, the rank ordering of countries are identical or near identical to those obtained with SFA, despite the fact that under the SFA there were significant increases in efficiencies for some countries.
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D. Profit efficiency
Although the measurement of different efficiency concepts adds some independent information on the workings of the banking industry, especially when the markets are not perfect, studies on profit efficiency are fewer than studies on cost efficiency. According to Weill (2007) , comparison of profits across transition countries is problematic because of differences in provisioning rules and behaviors. In addition, Borovička (2007) argues that reported bank profits in transition countries in the 1990s did not provide a reliable picture of the true state of affairs, since the underdeveloped administrative and regulatory systems created loopholes for profit misreporting.
All the five profit efficiency studies on eastern Europe have estimated alternative profit efficiency. As discussed earlier in section II, this is a suitable definition of efficiency to use if output price data are subject to inaccuracies, if output quality has an effect on revenues, and if there is likelihood of possible influence of bank market power on pricing. All these studies have also estimated cost efficiency, which makes for useful comparison between the two concepts.
A common finding across the studies is that profit efficiency levels in all countries are lower than cost efficiency, suggesting that the banks are more efficient in controlling costs than in generating profits. This result shows that a proper evaluation of efficiency should not be restricted to cost efficiency but that profit efficiency should also be examined. The finding for the eastern European countries is similar to that obtained in other studies for western European and United States banking systems (Maudos et al, 2002; Berger and Mester, 1997 Evidence indicates that banks which were high in the rankings according to cost efficiency tended to be ranked lower according to profits or that highly profit efficient banks may not be cost efficient. Rossi et al (2004) and Kasman and Yildirim (2006) examined the relationship between cost and profit efficiency at the individual bank level by means of the rank correlation between the two efficiency measures using Spearman correlations test. They found that the correlation between the rankings of banks between cost and profit efficiencies was negative and statistically significant. Berger and Mester (1997) obtained a similar result for the United States banking system. However, for the western European banking systems, Maudos et al (2002) found that most cost efficient banks are also the most profit efficient, although the rank correlation is low but statistically significant.
This finding on the rank-order correlation at the individual bank level carries over to the country level evidence as well. Country rankings based on banks' average profit efficiency differs from the one on cost. In particular, banking systems which were found to be most cost efficient are not the most profit efficient. As table 6 shows, in the studies of Rossi et al (2004) and Yildirim and Philippatos (2007) , the rank-order correlation of country rankings between cost and profit 20 efficiency is negative and statistically significant. For Kasman and Yildirim (2006) the rank order correlation of country rankings is close to zero, consistent with the pattern that countries that ranked fairly high in cost efficiency fared worse in terms of profit efficiency. For Hallo and
Nagy (2006) and Mamatzakis et al (2008) the rank correlation between cost and profit efficiency is positive. As such, this suggests that cost efficient countries are also more profit efficient and versa. However, in these two studies also there was slippage in the rankings of the more cost efficient banking systems when it came to profit efficiency performance, though to a lesser degree than in the other studies.
As for the notable swings in the country rankings between cost and profit efficiency, the Czech banking system which was the least cost efficient had among the highest profit efficiency (see table 5 ). At the other end of the scale, the Hungarian banking system which was ranked among the more cost efficient turned out to be at the low end regarding profit performance. For the other countries, the swings are not as striking and the variations in ranking are smaller. Rossi et al (2004) and Yildirim and Philippatos (2007) observed a large swing in the ranking of Slovenia from among the top in cost efficiency to among the bottom in profit efficiency. One explanation for this result may be that these two studies did not include country-specific environmental variables in the estimation of the efficiency frontiers. The other studies, which included environmental variables in the estimation of the efficiency frontiers, did not find any significant swing in Slovenia's ranking.
According to Rossi et al (2004) , the negative or weak relationship between cost and profit efficiency is an indication that market conditions were not perfectly competitive during the sample period. They don't find the results surprising because although the CEECs banking 21 systems had benefited by the positive effect of the process of privatization, foreign banking penetration and changes in the institutional and legal requirements, they were still characterized by high concentration of banks. 7 Banks operating in less competitive markets can charge higher prices and feel less market discipline to control costs. An alternative explanation is that banks with relatively high cost inefficiencies supply a better service quality which can generate additional profits at the expense of increasing operating costs. Berger and Mester (1997) believe that in a situation where profit efficiency is lower than cost efficiency and the correlation between the two efficiency rankings is negative, the market power paradigm dominates any effects of unmeasured differences in product quality on measured inefficiencies. This conclusion is also supported by their finding on correlates of efficiency in the United States. They found that market power (measured by the Herfindahl index) is negatively related to cost efficiency but positively related to alternative profit efficiency. Also, in the context of the western European banking system, Maudos et al (2002) found that the degree of concentration has a positive influence on profit efficiency and a negative one on cost efficiency.
The market power explanation for the observed swings in rankings between cost and profit efficiency also receives some support from the regression analyses of correlates of efficiency in the studies on eastern Europe. Kasman and Yildirim (2006) found that banks are more profit efficient in less concentrated markets (measured by the Herfindahl index) and that they have higher costs in highly concentrated markets. 8 Consistent with this finding, Yildirim and Philippatos (2007) observed that the degree of competition (measured by the Panzar and Rosse H-statistic) has a positive influence on cost efficiency and a negative one on profit efficiency.
However, in the study by Rossi et al (2005) , the coefficient on market concentration (measured 22 by the ratio of the assets of the five largest banks to total assets of the banking system) was not statistically significant for either cost or profit efficiency, contrary to their hypothesis on the influence of market power noted above. 9 Hollo and Nagy (2006) include a market concentration variable similar to Rossi et al in estimating the efficiency frontiers but do not present the findings.
10
The results on the two DFA studies on profit efficiency are not uniform. Yildirim and Philippatos (2007) found that the DFA profit efficiency scores are much lower than the SFA profit efficiency scores, while Hollo and Nagy (2006) found the DFA profit efficiency scores to be somewhat higher. Unlike in the case of cost efficiency, the rankings in profit efficiency are dramatically different depending on whether SFA or DFA technique is use. Yildirim and Philippatos obtain a negative and significant rank correlation (−0.731) between the country rankings of profit efficiency under the SFA and DFA techniques, while Hollo and Nagy obtain a positive and significant relationship (0.667).
IV. Empirical findings on ownership and bank efficiency
The issue of ownership structure and bank efficiency is tackled at two levels: foreign ownership versus domestic ownership, and private ownership versus government ownership. Of the crosscountry studies reviewed in this paper, nine focus on the differences in efficiency between foreign-owned and domestic-owned banks (Grigorian and Manole, 2006; Kenjegalieva et al, 2009; Yildirim and Philippatos, 2007; Kasman and Yildirim, 2006; Rossi et al, 2004; Borovička, 2007; Košak and Zajc, 2006a; Green et al, 2004; Matousek, 2008) . Five studies divide ownership structure into multiple categories to additionally take into account the influence of privatization (Bonin et al, 2005a and 2005b; Fries and Taci, 2005; Mamatzakis et al, 2008; Assaf et al, 2009). 23 Thus, this second group of studies distinguish between new foreign banks, foreign ownership arising from privatization, private domestic banks, and state-owned banks.
A priori, the influence of foreign ownership on bank efficiency is not clear cut. On the one hand, foreign banks have the benefits of modern technology and better managerial practices including risk management. Also, they may be less vulnerable to political pressures than domestic banks and less inclined to lend to connected parties. However, foreign banks may suffer from disadvantages, especially in the initial years. It may take time for foreign new entrants to fully grasp the particularities of the domestic market, legal system, and other institutional structures.
New entrants also face substantial costs in establishing a branch network, recruiting and training staff, and building up reputation and clientele. These costs are likely to be spread over several years. In the initial years of existence, concentrating on gaining market share may also take priority over cost control. In addition, if the new entrants adapt their approach to operating their business to local market conditions, and the market is subject to low degree of competition, they may not be inclined to pay too much attention to the cost side. In foreign banks acquired through privatized banks, the new foreign owner may incur substantial upfront costs in modernizing the bank so that cost efficiencies may be reaped only several years after acquiring the bank.
Although one expects privatized banks to be more efficient because of a change in objectives, privatization by itself may not be sufficient to insure bank efficiency. Performance improvements are likely only when the new owner(s) take over effective control of the bank. The government could well be in a position to continue running the bank if it retained a large share and private ownership was diffused. Governance problems also could arise if one large owner was played off against the other.
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The findings on the relationship between foreign ownership and cost efficiency are mixed. Six studies obtained either a negative or no significant relationship between foreign ownership and cost efficiency (Green et al, 2004; Kasman and Yildirim, 2006; Košak and Zajc, 2006a; Rossi et al, 2004; Borovička, 2007; and Mamatzakis et al, 2008) . 11 Mamatzakis et al looked at four categories of ownership and, strikingly, found state-owned banks to be the most cost efficient and banks with foreign strategic ownership to be the least efficient. In contrast, another six studies noted strong evidence of a positive effect of foreign ownership on cost efficiency Bonin et al (2005a) appear to support this conclusion. They remark that "…banks remaining to be privatized in these transition countries are less efficient and provide less service at a higher cost than those already privatized, which is consistent with the hypothesis that the better banks were privatized first in these transition countries"(p. 52).
Single-country studies on cost efficiency for sample periods covering the second half of the 1990s also show mixed results on the influence of bank privatization and entry of new domestic and foreign banks. As Fries and Taci (2005, p. 58−59) note, one study on Croatia and another on the Czech Republic found no evidence of greater cost efficiency of foreign-owned banks.
However, foreign-owned banks were found to be significantly more cost efficient than domestic banks in studies on Hungary and Poland, and in another study on Croatia. In a recent study on corporate governance in Slovene banks, Štiblar and Ahtik (2010) found that foreign-owned banks performed less efficiently than domestic banks and that the efficiency gap had deteriorated over time.
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Only a handful of cross-country studies have examined the relationship between ownership and profit efficiency, but their findings are broadly similar. Rossi et al (2005) , Kasman and Yildirim (2006) , and Mamatzakis et al (2008) found that foreign-owned banks were more profit efficient than domestic banks. 13 Mamatzakis et al's results also indicate that among foreign banks those with majority foreign ownership had higher profit efficiency than banks with foreign 26 strategic ownership. They found state-owned banks to be the least profit efficient. These findings are in sharp contrast to the results that these three studies obtained for cost efficiency; viz.
foreign ownership was negatively related or not significantly related to cost efficiency. This swing from a negative or no relationship with ownership for cost efficiency to a positive one for profit efficiency is consistent with the broader finding reported above that banking systems which were found to be most cost efficient are not the most profit efficient. Only three of the fourteen studies reviewed in this section report cross-country bank efficiencies by ownership categories (Kasman and Yildirim, 2006; Matousek, 2008; and Assaf et al, 2009 ). The literature survey confirms that the different estimation techniques yield different results for efficiency rankings. Also, the rankings vary according to the efficiency concept measured, indicating that each of the efficiency concepts adds some independent informational value.
Notwithstanding the considerable differences in the sample periods, country coverage, the measures of input and output variables, and the potential correlates of efficiency, some common patterns emerged from the cross-country comparison.
First, the studies on technical efficiency consistently ranked the Czech banking system as being the most efficient and Lithuania's banking system as being the least efficient. However, the Czech banking system's ranking slipped to the bottom end of the efficiency scale when it came to measuring cost efficiency, suggesting that Czech banks were particularly deficient in responding optimally to relative prices of inputs. A majority of the studies on cost efficiency found banks in Slovenia and Estonia to be among the top three-most efficient in the region. The rank ordering of countries for cost efficiency was robust across measurement methods-the 29 rankings obtained under the stochastic frontier approach and the distribution free approach were very similar.
Second, banks in all countries were more efficient in controlling costs than in generating profits.
The relationship between rankings on cost and profit efficiency was either negative or weak.
These two results together suggest that market conditions in the banking sectors in the new EU member states were not perfectly competitive and that banks operating in less competitive markets could charge higher prices and feel less market discipline to control costs. Significantly, the Czech banking system which was the least cost efficient had among the highest profit efficiency. For the other countries, the swings in the rankings between cost and profit efficiency
were not as striking and the variations in ranking were smaller. Notably, Slovenia's ranking for profit efficiency was below that for cost efficiency, but not consistently toward the bottom. The findings also suggest that possible defects of the banking intermediation market structure in Slovenia are likely to be less than that commonly perceived.
Third, the findings on the relationship between foreign ownership and cost efficiency were not conclusive. Studies which obtained either a negative or no significant relationship between foreign ownership and cost efficiency were similar in number to studies which found strong evidence of a positive relationship. On the other hand, there was near consensus that foreignowned banks were more profit efficient than domestic banks.
The cross-country comparisons have important lessons for policy makers and researchers. As such, they seem to suggest that the value and applicability of cross-country studies may be limited because individual studies differ from one another in many different directions. A shortcoming of the literature is that researchers have focused more on methodological 30 improvements in measuring efficiency and little on explaining the reasons for the variations in findings between the different measures of efficiency. In particular, it would be important for policy makers to know why the rankings or efficiency scores of individual countries vary according to the choice made concerning efficiency measurement. Since each of the efficiency concepts adds some independent informational value, it would be important for future research to apply all the efficiency concepts to a single data set, use a comprehensive set of potential correlates, and systematically explain the differences in findings. To be useful to policy makers, future research should also focus on how the various efficiency measures are evolving over time and the factors influencing them. It would also be important to compare how the findings based on a common international frontier compare with the findings based on a country's own nationspecific frontier.
31 Notes 1 It is also argued that bank operating ratios can be severely distorted by differences in capital structure, accounting practices, and level of inflation. However, this can be mitigated by including factors controlling for these distortions in the regression equations.
2 The countries include Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovenia, and Slovakia.
3 In a recent paper, Kuosmanen and Johnson (2010) If we compare the efficiency rankings for the controlled and uncontrolled models, the rank correlation is 0.933 in the study by Fries and Taci, 0.943 in the study by Weill, and 0.786 in the study by Hollo and Nagy. All the rank correlations are significant at the 5 percent level or better. 6 The emphasis on high branch density is surprising. It is difficult to see how this factor could have helped to increase cost efficiency. Maudos et al (2002) for western Europe found that banks operating with a high network density are less cost efficient as a consequence of the high structural overheads that they bear.
7 See also European Central Bank (2006). 8 Kasman and Yildirim regress cost and profit inefficiency on various correlates. They obtain a negative significant coefficient on the Herfindahl concentration index for profit inefficiency and a positive significant coefficient for cost inefficiency.
9 It is possible that the different way of measuring the concentration index is affecting the results.
The ordering of the Herfindahl index may not necessarily match that of the share of the largest five banks in total banking assets. The Herfindahl index is calculated as the sum of the squares of all the banks' asset market shares.
10 Among the studies that have examined only cost efficiency, Košak and Zajc (2006a) obtained a negative and significant coefficient for the Herfindahl index, suggesting that higher market concentration is associated with lower cost efficiency. However, Fries and Taci (2005) found that banking market concentration (measured by the share of five largest banks in the total banking system assets) is not significantly associated with cost efficiency. Period covered 1995-1998 1995-1998 1999-2002 1999-2002 2001-2003 2001-2003 Czech 1993-2000 1994-2001 1995-2002 1995-2002 1995-2004 1995-2007 1996-2000 1996-2003 1996-2003 1998-2003 1999-2003 2001-2007 Yildirim 
